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10 TITLE OF THE INVENTION 

SUBSTITUTED BIPHENYLMETHYLIMIDAZOPYRIDINES 

SUMMARY QF THE UmmiQE 

This invention is concerned with novel 
15 compounds of general structure I: 
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wherein R^ is a non-functional substituent such as 
alkyl, alkoxy, or aryl which are angiotensin II (All) 
antagonists demonstrating balanced AT 1 /AT 2 activity 
thus useful in the treatment of hypertension and 

5 related cardiovascular disorders and in ocular 

hypertension. 

This invention is also concerned with novel 
pharmaceutical formulations with one of the novel 
compounds as active ingredients and the method of 

10 treating hypertension and related cardiovascular 
disorders or ocular hypertension with a novel 
compound or pharmaceutical formulation thereof. 

The invention is also concerned with novel 
processes for preparing the novel compounds. 

15 

BACKGROUND OF THE INVENTION 

The renin-angiotensin system (RAS) plays a 
central role in the regulation of normal blood 
pressure and seems to be critically involved in 

20 hypertension development and maintenance as well as 
congestive heart failure. Angiotensin II (A II) is 
an octapeptide hormone produced mainly in the blood 
during the cleavage of angiotensin I by angiotensin 
converting enzyme (ACE) localized on the endothelium 

25 of blood vessels of lung, kidney, and many other 

organs. It is the end product of the reninangiotensin 
system (RAS) and is a powerful arterial vasocons- 
trictor that exerts its action by interacting with 
specific receptors present on cell membranes. One of 

30 the possible modes of controlling the RAS is 

angiotensin II receptor antagonism. Several peptide 
analogs of A II are known to inhibit the effect of 



t . 
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this hormone by competitively blocking the receptors, 
but their experimental and clinical applications have 
been limited by the partial agonist activity and lack 
of oral absorption [M. Antonaccio. Clin. Exp. 

5 Hvpertens . A4, 27-46 (1982); D. H. P. Streeten and 
G. H. Anderson, Jr. - Handbook of Hypertension , 
Clinical Pharmacology of Antihypertensive Drugs , ed . 
A, E. Doyle, Vol. 5, pp. 246-271, Elsevier Science 
Publisher, Amsterdam, The Netherlands, 1984]. 

10 Recently, several non-peptide compounds have 

been described as A II antagonists. Illustrative of 
such compounds are those disclosed in U.S. Patents 
4,207,324; 4,340,598; 4,576,958; 4,582,847; and 
4,880,804; in European Patent Applications 028,834; 

15 245,637; 253,310; and 291,969; and in articles by 

A.T. Chiu, et al. f Eur. J. Pharm. Exp. Therap . 157 . 
13-21 (1988)] and by P.C.. Wong, £t al- T J. Pharm. 
Exp. Therap . 2JlL> 1-7(1988)]. All of the U.S. 
Patents, European Patent Applications 028,834 and 

20 253,310 and the two articles disclose substituted 
imidazole compounds which are generally bonded 
through a lower alkyl bridge to a substituted 
phenyl. European Patent Application 399,731 and 
400974 disclose imidazopyr idines similar to those 

25 described herein which are also A-II antagonist. 



30 



DETAILED DESCRIPTION OF THE INVENTION 

The novel compounds of this invention have 
structural formula I: 
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SO2NHCOE 1 



10 

or a pharmaceutical^ acceptable salt thereof; 
15 wherein: 

R 1 is a) C 1-6 alkyl, Acf oth^l 

b) c i-6 alkylamino, 0 

c) alkoxy-(CH2) n -, wherein n 

20 is 1 or 2 » 

d) aryl-(CH2)s~> wherein S is 0 to 3 

e) C^ 6 alkylthio-(CH 2 ) n -, 

f) aryl, either unsubstituted or 
substituted with 

25 1) C 1-6 alkyl, 

2) aryloxy, 

3) C^.g alkoxy, 

4) -CI, 

5) -Br, or 

30 6) Ci_£ alkylamino ; 

R 2 is a) -CI, 

b) C 1-6 alkyl, 
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c) C^_ 5 alkoxy, 

d) C 1 _ 5 alkoxy-CH 2 -, 

e) di(C 1 _ 5 alkyl ).amino-CH 2 -, 

f) pyrrolidin-l-yl-CH 2 -, 
5 g) morpholin-l-yl-CH 2 -, 

h) polyf luoro-C 1-5 alkoxy, 

i) aryl, 

j) alkyl-S-(0) s -(CH 2 ) s -or 
k) aryl-(CH 2 ) n -; 

10 

R 3a and R 3b are independently 

a) H, 

b) F, CI, Br or I, 

c) C 1-4 alkyl , 
15 d) C 1 _4 alkoxy, or 

e) aryl; 

R 3a and R 3b on adjacent carbons can be joined 
together to form a benzo group; 

20 

R 4 Oand R 4a are independently 

a) C 1 _3 alkyl, 

b) polyf luoro-C 1-3 alkyl, 

c) -CONHR 1 , 
25 d) -CC^R 1 or 

e) -CONH (CH 2 ) n -aryl; 

R 5 is hydrogen or C 1 _ 5 alkyl; 

30 in the above definitions, aryl is meant to 

include phenyl, naphthyl and 2-, 3-, or 4-pyridyl. 
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The terms M alkyl n and M alkoxy M , include both 
straight - and branched-chain groups where the number 
of carbons permit. 

5 one embodiment of the novel compounds is 

that wherein R 4 and R 4a are both C 1 _ 3 alkyl,. 
especially methyl, and R 5 is C^_5 alkyl > especially 
ethyl . 

A class of compounds within this embodiment 
10 is that wherein R 2 is C 1-6 alkyl, especially n-propyl, 



15 



. 20 



25 



30 
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Specific compounds exemplifying the novel 
compounds of this invention are described in Table I 

TABLE I 



10 



15 



CH: 



l 2 CH 3 




S0 2 NHCOR 1 



S£ 2 HHCQE ] 



20 



25 



30 



1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

12 



S0 2 NHC0 ( CH 2 ) 4CH3 
S0 2 NHCO ( CH 2 ) 4 CH 3 
(1) S0 2 NHC0(CH 2 ) 4 CH 3 
S0 2 NHCO ( CH 2 ) 4 CH 3 
(8) S0 2 NHC0(CH 2 ) 4 CH 3 
(13) S0 2 NHCO(CH 2 ) 4 CH 3 
S0 2 NHCO ( CH 2 ) 4 CH 3 
S0 2 NHCO(CH 2 ) 4 CH 3 
S0 2 NHCO(CH 2 ) 4 CH 3 
S0 2 NHCO(CH 2 >4CH 3 
S0 2 NHCO(CH 2 ) 4 CH 3 
S0 2 NHCO(CH 2 ) 4 CH 3 



CH 3 

CH 2 CH 3 

(CH 2 ) 2^^3 

<CH 2 ) 3 CH 3 

CH(CH 3 ) 2 

0(CH 2 ) 3 CH 3 

CH 2 CH(CH 3 ) 2 

OCH3 

CH 2 SCH 3 

CH 2 OCH 3 

0CH 2 CH 3 

Ph 



WO 94/02142 



PCT/US93/06407 



- 8 - 





#(SX> . 


SOoKHCOR 1 


s 2 




13 




S0oNHC0(CHo )aCHo 


C(CH^ )oCHoCHo 




14 




S0oNHC0(CHo )aCHo 


C(CHo)o 


5 


15 


<6> 


SOoNHCCX CHo ) /. CHo 


CH 7 N(CHo)7 




16 


(11) 


SOoNHCOCCH^ )/.CHo 






17 


(12) 


S0oNHC0CCHo>/.CHo 






18 




w> wyliUW w \ wily y «wi* i 


OCH0CF0 




19 




O w yllUv w \ wily / £| *** J ~ fc /j 


0CH(CHo)o 


10 


20 




0 2 NHP 0 ( CH 2 > 4 CH*> 






21 




o uonnu Uufl2w V ^*" C1 2 ' 3 3 


UZ13 




22 




olf o jnxiv« uitiio ^ 2 ^33 


CH0CH0 

wily vli'j 




23 


(10) 


cn^Tjrrr , r>r'TT«n ptt^. ~pw^, 

aUoriAUUunou \ uno J 3 3 


\ ua y / y v>xx *a 




24 




Qn^NTTPOPTT^O f PTT~ ^PH*% 

duo^ciuuviiov/ v ^**2 ' 3 3 


T CH^» ^ 0 PH^ 


1 s 


25 




<rn^TJWpnPTi«nf ptt« \ _ rn- 






26 




cn^irapopw^rw ptt,* ^*>rw^ 


Of CHo ^CHr» 

W \ VAly / *3 VU'J 




27 




c:n^TJTTpnpTT« n f pti~ *\>»pt?~ 
oU2^AUUwii2w \ ^**2 *3 3 






28 




auoiwwuwuou \ ono / 3 3 


0CH3 




29 




^n^NHPOPH^nrCHo ^ oGHr» 


fT H SCH»i 


20 


30 




SOoNHCOCHoOrCHo )oCHo 

u Uy liUu U VU^ v \ wUy / wn "J 


CH2OCH3 




31 




SOoNHCOCHoOfCHo )qCHq 






32 




SOoNHCOCHoOCCHo )^CHo 


Ph 




33 




SOoNHCOCHoOCCHo )oCEo 


C C CH*a /oCBloCH*^ 




34 




S O2NHCOCH2O ( CH 2 ) 3CH3 


C(CHq )o 


25 


35 




SO0NHCOCH0CKCH0 )oCHo 






36 






CH 2 N(CH 2 CH 2 )2 




37 




S 0 2 NHC 0CH 2 0 ( CH 2 ) 3 CH 3 


CH 2 N(CH 2 CH2) 2 0 




38 




S0 2 NHC0CH 2 0(CH2)3CH3 


0CH 2 CF 3 




39 




S0 2 NHC0CH 2 0 ( CH 2 ) 3CH3 


0CH(CH 3 ) 2 


30 


40 




S02NHC0CH 2 0(CH 2 >3CH 3 


SCH 2 CH3 




41 




S0 2 NHC0CH 2 0CH 2 CE3 


CH 3 




42 




S0 2 NHCOCH 2 OCH 2 CH3 


CH 2 CH 3 




43 


(9) 


S0 2 NHC0CH 2 0CH 2 CH 3 


( CH 2 ) 2 CH 3 
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tt A 7 




R 2 




*+*+ 




( pTTrt > ^rTTT^ 








rrt ( rTT« ^ « 


5 


Aft 
HO 




n ^ r*rr^ ^ ^ r*TT^ 

\j \ uno / O viio 




47 




rTT« PTT ^ PTT«. ^ « 

VU2vXl \ vilO J 0 




AO 

*f o 








AO 


o u o n jglv> \j u H2 v v* 2, ** 3 






cn 

JU 


^UoWilUU^ilo^^'**9^'"3 


L*n 2 uuri3 


i n 




o u v ^**2 2 3 


A^TT_ _ 

uun 2 uxi3 




en 
0 z 


C/"V KITTf" 1 A/"*YJ Af*TT /^TX 
O U£ WJtlU UUH2 Ut#Il2^**3 


irll 




5 J 


b(j2'^"^^^'"2 2^ 3 


C Q CH3 ; 2C1I2 CH 3 




54 


SO2NHCOCH2OCH2CH3 


0(0113)3 




55 


S O2NHCOCH2 OCH2 GH3 


/■fit m« > r+vw \ 

CH2N(CH3>2 


1 c 


56 


SO2NHCOCH2OCH2CH3 


CH 2 N ( CH 2 CH2 ) 2 




5 / 


SO2NB.COCH2OCH2CH3 


CH2NV CH2CU2 ' 2^ 




"C o 

58 


SO2NHCOCH2OCH2CH3 


OCH2CF3 




59 


SO2NH.COCH2OCH2CH3 


OCH ( CH3 J 2 




bO 


SO2NHCOI1H Q CH2 / 3CH3 


SCH2CH3 


4 u 


ol 


b U2 NiiV^ UNU v. ^^2 ' 3 ^***3 


f*TT 

^H 3 




DZ 


oU2Wl±OUMil v ^-Q2 ^ 3^***3 


/♦TT /^tT 

v*±l 2 uil3 




to yo \ 


oU2^x*-^vi>iii v ^^2 ' 3 ^"3 


vUMo. ) 2 uxi3 




o ** 


^n^NTTPONTT f r*TT~ \ A fU« 


VUH 2 y 3UH3 




o5 


SO2NHCONH.CCH2 ^3^"3 


CH ( CH3 ) 2 


25 


DO \ / / 




n/T*TT^ ^ _ /"•tj_ 

w v, v*b.o / 3 ^ 




A7 


^ D« NTT CO NTT ^ PTT^ N ^ fTT^ 


Lnouii v. / 2 




68 


S 0 2 NHC0NH ( CH 2 ) 3 CH3 


OCH3 




69 


S0 2 NHC0NH(CH2)3CH 3 


CH 2 SCH3 




70 


S0 2 NHC0NH(CH 2 )3CH3 


CH 2 OCH 3 


30 


71 


S0 2 NHC0NH(CH2) 3 CH3 


0CH 2 CH 3 




72 


S0 2 NHC0NH ( CH 2 ) 3 CH3 


Ph 




73 


S0 2 NHC0NH(CH2>3CH 3 


C(CH 3 ) 2 CH 2 CH 3 




74 


S0 2 NHC0NH ( CH 2 ) 3 CH 3 


C(CH 3 ) 3 
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#(EJO . 


S^NHCQ* 1 


E 2 




75 


S0 2 NHC0N(CH2>3CH 3 . 

Z. > Z .3 J 


CH 2 N(CH 5 ) 2 

Z _> z 




76 


S0oNHC0N(CH 7 )oCHo 

Z x Z. ' J o 


CHoN(CHoCHo) 7 

z z z z 


5 


77 


SOoNHCON( CHo ) oCHo 

Z x Z ' J o 


CHoN(CHoCHo)oO 
z z z. z 




78 


S0oNHC0N(CHo)qCHq 

Z % Z ' J J> 


OCH9CF0 
z 




79 


S0 2 NHC0N( CH 2 ) 3CH3 


0CH(CHq>9 




80 


S0 2 NHCaN(CH 2 )3CH3 


S CHo CHo 




81 


S0 2 NHC0(CH 2 ) 2 Ph 


CHo 


10 


82 


S0 2 NHC0 < CH 2 ) 2 Ph 


CHo CHo 
Z^^ J 




83 (3) 


S0 2 KHC0 ( CH 2 ) 2 Ph 


(CHo)oCHo 




84 


S0 2 NHC0 (CH 2 ) 2 Ph 


C CHo 7 0 CHo 
v Z y J 3 




85 


S0 2 NHCO(CH 2 ) 2 Ph 


CHCCHo ) 0 




86 


SOoNHCO ( CH 2 ) 2 Ph 


0(CHo )qCHo 


15 


87 


S0 2 NHC0 ( CH 2 ) 2 Ph 


CHo OS C CHo y 0 

Z^ x J ' Z 




88 


S0 2 NHCO(CH 2 ) 2 Ph 


OCHo 




89 


SOoNHCO ( CHo ) 9 Ph 

Z x Z ' Z 


Z J 




90 


SOoNHCO ( CH 2 ) 2 Ph 


CHo OCHo 

Z J 




91 


S0 2 NHC0 ( CH 2 > 2 Ph 


OCHo CHo 

w Z j 


20 


92 


S0 2 NBC0 ( CH 2 ) 2 Ph 


Ph 




93 


SOoNHCO ( CHo )oPh 
z * z ' z 


C C CHo ) 0 CHo CHo 

.3 Z. Z «3 




94 


S0 2 NHC0 ( CH 2 ) 2 Ph 


C C CHo } 0 




95 


SOoNHCO (CHo ) 7 Ph 
z x z ' z 


CHoN(CHq)o 
z J z 




96 


SOoNHCO ( CHo )oPh 
z x z ' z 


CHoN(CHoCHo)o 
Z N z Z ' z 


25 


97 


S0?NHC0(CHo) ? Ph 


CHoN(CHoCH 9 )oO 

z z. z z 




98 


S0oNHC0<CHo) 7 Ph 

Z Z. ' z. 


OCHoCF-a 

z. ^ 




99 


S0 2 NHCCKCH 2 ) 2 Ph 


OCH(CH 3 ) 2 




100 


S0 2 NHC0(CH 2 ) 2 Ph 


SCH 2 CH3 




101 


S0 2 NHCO(2-PhO)Ph 


CH 3 


30 


102 


S0 2 NHCO(2-PhO)Ph 


CH 2 CH 3 




103 (4) 


S0 2 NHC0(2-Ph0)Ph 


( CH 2 ) 2 CHoj 




104 


S0 2 NHCO(2-PhO)Ph 


(CH 2 ) 2 CH3 




105 


S0 2 NHC0<2-Ph0)Ph 


CH(.CH 3 ) 2 
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CA^ WCTA AT> 1 






lOo 


bU 2 ruiUU X Z— rnu >F 11 


a / ati \ rn 

. u v UX12 ) 3 *-^*3 




107 


OA lvTTTAA/O T>1*. \ "DV« 


o«ti2^" v / 2 




lOo 


bU^WnUU v Z— FmJ JFn 


ut*n3 




109 


S 0 2NHC 0 Q Z r-PnO ) Pn 


/-•tt c ATI 

Cxi2^v*li3 




110 


CA MTjrTk / O T>V» A \ T>V» 

S02*^^^ \ Z— Pm) ;rxl 


r*xr A ATI 

C.XI2UUII3 




ill 
111 


C f~\ MTT A A /* T>V» /"k \ T>U 

SOo*^^^ v Z— FnU / Pn 


Af TT ATT 

OCH2^**3 




11Z 


CA WTTA A / O t>V. A \ T>V» 

S02*^"^^ \ Z— FxlU ;rn 


Fn 


x u 


113 


S 0 2 riEC 0 C 2 — PnO ) Pn 


A / ATT \ ATT ATT 

CQCH3^2^"2^3 




114 


SO2NHCO ( 2— PnO )Pn 


C(CH 3 )3 




115 


S0 2 NHC0 ( 2-PhO >Ph 


CH2N(CH3>2 




116 


SO2NHCO ( 2-PhO )Ph 


CH 2 N( CH2CH2 ) 2 




117 


S0 2 NHC0 ( 2-PhO )Ph 


CH2N(CH2CH2>20 


15 


118 


S 0 2 NHC0 ( 2 -PhO ) Ph 


OCH2CF3 




119 


SO2NHCO ( 2-PhO )Ph 


0CH(CH3> 2 




120 


S O2NHCO ( 2 -PhO ) Ph- 


SCH2CH3 




121 


S 0 2 NHC0 ( 2-Et0 >Ph 


CH3 




122 


S0 2 NHC0(2-Et0)Ph 


*. CH2CH3 


20 


123 


SO2NHCO ( 2-EtO )Ph 


(CH2)2^^3 




124 


SO2NHCO ( 2— EtO >Pn 


v, v-»ii2 / 2 3 




125 


S O2NHCO ( 2— EtO )Ph 


CH( CH3 >2 




IZo 


CA MTTAA/O P4-r»\"DV» 

b^NHLU v. Z— EtU ;rn 


OCCH2 /3CH3 




±Z / 


5 □ 2 NnC 0 C Z — Et: O ) Fn 


CH2CEKCH3 >2 


ZD 


XZO 


oU2^*l^" V Z— Jt»tU / Fn 


A ATT 
ULH3 




XZ 7 




ATT C ATI 
Ull2 k>V^±l3 




130 


S0 2 NHC0(2-EtO)Ph 


CH 2 OCH 3 




131 


S0 2 NHC0(2-EtO)Ph 


0CH 2 CH 3 




132 


S0 2 NHCO(2-EtO)Ph 


Ph 


30 


133 


S0 2 NHC0(2-Et0)Ph 


C(CH3) 2 CH 2 CH3 




134 


S0 2 NHC0(2-EtO)Ph 


C(CH 3 ) 3 




135 


S0 2 NHC0(2-EtO)Ph 


CH 2 N(CH3) 2 




136 


S0 2 NHC0(2-Et0)Ph 


CH 2 N(CH 2 CH 2 ) 2 
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SQoNHCQR 1 


s 2 




137 


SOoNHCO ( 2-EtO )Ph 


. CH 2 N ( CH2CH 2 ) 2 0 




x ~> o 


^OoNHCO f 2— E*tO }Ph 

OU9 XlXl O V \ A* JJ WW / *■ ** 


OCH0CF0 


5 


X.J 7 




OCHfCHo )o 




1 Aft 


<z o « wnrn ^ 9 —"Ft- n >Ph 

juoiinuu \ z.—~x-i uw ii 


SCH 2 CH3 




1 A1 


o u 2 no. w u Jr n 








P W O IWU WJT U 


CH 0 CH 0 




1 A** f 5 % 
XMO V->/ 




( CHo )oCHo 


i n 

X u 


1 AA 


^ KJ n MCL w wxrxl 






1 A*^ 


c n ^ totr r* n "P Vi 


(THY CHo 0 

V#XX \ uu *x / 7 




146 




w ^ wA 2 / O V>XT3 








^xi 2 xM v. ^»xx>3 / 2 




1 AC 


^UoiMxlUUirri 




X D 




c> u o rm w UJr n 


CTTrt ^CTT*% 








CH0OCH0 






p u o ihh w ujrn 


OCTT^» CTT*^ 




1 59 

X3Z. 


^n^TJWPnPVi 

Duoiiiiuurxi 


Ph 




1 5*3 
X _> J> 




C ( CHo ^ 0 CHo CHo 




1 54 




C<CHo>o 




155 


S02NHC0Ph 


CHoN^CHo^o 




156 




CHo N ( CHo CHo ) 0 




157 


SOoNHCOPh 


CHoN(CHoCHo )o0 




158 


S0 2 NHC0Ph 


OCH0CF0 ♦ 




159 


SC^NHCOPh 


0CH(CH3> 2 




' 160 


SC^NHCOPh 


SCH0CH0 




161 


S 0 2 NHC0 ( CH 2 ) 4CH3 


CH 3 




162 


S0 2 NHC0<CH2)4CH3 
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Scheme .Dggcriptipng : 

The general procedure used to prepare many 
of the 5 '-substituted derivatives is illustrated in 

5 Scheme I. Commercially available 4-substituted 
benzenesulf onyl chlorides (R 2 = i-Pr, n-BuO., 
tert-amyl, Me, Et, n-Pr, t-Bu> are reacted with 
t-BuNH 2 in CH 2 C1 2 or CHCI3 to provide derivative 2 in 
good yield. Dianion generation in THF, with 2,5 

10 equivalents of n-BuLi , followed by quench with 

triisopropyl borate provides boric acid derivative 3 
in excellent yield, after hydrolysis with dilute 
acid. Palladium catalyzed coupling of boric acid 3 
and 4-bromobenzyl derivative 4 in the presence of 

15 1.25 N NaOH, EtOH and toluene, affords an excellent 
yield of the desired coupled product. Deprotection 
using TFA is followed by coupling using methods A or 
B with the appropriate acid or acid chloride to 
prepare acylsulf onamides and method C with the 

20 appropriate isocyanate to prepare sulfonylureas. 
When the desired 4-substituted 
benzenesulf onyl chlorides are not commercially 
available, the necessary 4-substituted benzenet- 
butyl sulfonamide (2) derivatives can be prepared 

25 using a variety of procedures. These procedures are 
outlined in Scheme II (A — F) . In Scheme II A, a 
variety of trimethylstannyl derivatives could be 
coupled to aryl bromide 8 in the presence of 
Pd(PPh 3 ) 4 or PdCl 2 (PPh 3 ) 2 - In this example this is 

30 followed by hydrogenat ion to obtain the isobutyl 
derivative. Introduction of an aryl ring is best 
accomplished using the palladium catalyzed boric acid 
coupling method illustrated in Scheme II B. 
Thiomethyl and aminomethyl derivatives are both 
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prepared from bromomethyl derivative 11 as 
illustrated in Schemes II C and D receptively. A 
convenient manner to introduce alkoxy substituents is 
illustrated in Scheme HE. An alternative procedure 

5 to prepare alkyl derivatives starting with an 
alkylbenzene is illustrated in Scheme II F. 

Antagonists with 5' -alkoxy methyl deriv- 
atives are best prepared using the protocol outlined 
in Scheme III. Palladium catalyzed coupling of 

10 5-methyl-2-t-butylsulf onamide phenylboric acid with 
methyl 4-iodobenzoate affords derivative 12. 
Benzylic bromination, utilizing NBS in refluxing 
CCl4» with a catalytic amount of AIBN or alter- 
natively, benzoyl peroxide, provides the desired 

15 bromomethyl derivative that is then reacted with the 
appropriate sodium alkoxide to afford derivative 14. 
Reduction of the ester to the primary alcohol with 
LAH is followed by conversion to the bromomethyl 
derivative (16) with PBr 3 . Alkylation of the sodium 

20 salt of the heterocycle with 16 in DMF provides 
derivative 6 (R 2 = CH2OR). The antagonist is 
completed as previously illustrated in Scheme I. 

Introduction of substituents into the 
central phenyl of the biphenyl moiety is best 

25 accomplished using the protocol illustrated in scheme 
IV. Palladium catalyzed coupling of 5-substituted- 
2-t-butyl-sulf onamide phenylboric acid with a substi- 
tuted methyl 4-iodobenzoate or bromobenzoate affords 
derivative 17. Reduction of the ester to the primary 

30 alcohol with LAH is followed by conversion to the 

bromomethyl derivative (19) with PBr 3 . Alkylation of 
the sodium salt of the heterocycle with 19 in DMF 
provides derivative 6. The antagonist is completed 
as previously illustrated in Scheme I. 
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The compounds of this invention form salts 
with various inorganic and organic acids and bases 
which are also within the. scope of the invention. 
Such salts include ammonium salts, alkali metal salts 

5 like sodium and potassium salts, alkaline earth metal 

salts like the calcium and magnesium salts,. salts 
with organic bases; e.g*, dicyclohexylamine salts, 
N-methyl-D-glucamine salts, salts with amino acids 
like arginine, lysine, and the like. Also, salts 

10 with organic and inorganic acids may be prepared; 
e.g., HC1, HBr, H 2 S0 4 , H 3 P0 4 , methanesulf onic , 
toluensulf onic , maleic, fumaric, camphorsulf onic . 
The non-toxic, physiologically, acceptable salts are 
preferred, although other salts are also useful; 

15 e.g., in isolating or purifying the product. 

The salts can be formed by conventional 
means such as by reacting the free acid or free base 
forms of the product with one or more equivalents of 
the appropriate base or acid in a solvent or medium 

20 in which the salt is insoluble, or in a solvent such 
as water which is then removed in vacuo or by 
f reeze-drying or by exchanging the cations of an 
existing salt for another cation on a suitable ion 
exchange resin. 

25 Angiotensin II (A II) is a powerful arterial 

vasoconstrictor, and it exerts its action by 
interacting with specific receptors present on cell 
membranes. The compounds described in the present 
invention act as competitive antagonists of A II at 

30 the receptors. In order to identify A II antagonists 
and determine their efficacy in vitro , the following 
three ligand-receptor binding assays were established. 
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Receptcpr binding assay using rabbit aortae membrane 

preparation: \ \ 

Three frozen rabbit aortae (obtained from 
Pel-Freeze Biologicals) were suspended in 5mM 

5 Tris-0.25M Sucrose, pH 7.4 buffer (50 ml) homogenized, 
and then cent r if uged. The mixture was filtered 
through a cheesecloth and the supernatant was 
centrifuged for 30 minutes at 20,000 rpm at 4°C. The 
pellet thus obtained was resuspended in 30 ml of 50mM 

10 Tiris-5 mM MgCl 2 buffer containing 0.27. Bovine Serum 
Albumin and 0.2 mg/ml Bacitracin and the suspension 
was used for 100 assay tubes. Samples tested for 
screening were done in duplicate. To the membrane 
preparation (0.25 ml) there was added ^Sl-Sar^Ile 8 - 

15 angiotensin II [obtained from New England Nuclear] 
(lOftl; 20,000 cpm) with or without the test sample 
and the mixture was incubated at 37°C for 90 
minutes . The mixture was then diluted with ice-cold 
50mM Tris-0.97o NaCl , pH 7.4 (4ml) and filtered 

20 through a glass fiber filter (GF/B Whatman 2.4" 

diameter). The filter was soaked in scintillation 
cocktail (10 ml) and counted for radioactivity using 
Packard 2660 Tricarb liquid scintillation counter . 
The inhibitory concentration (IC50) of potential A II 

25 antagonist which gives 50% displacement of the total 
specifically bound ^ 2 ^I-Sar 1 Ile 8 -angiotensin II was 
presented as a measure of the efficacy of such 
compounds as A II antagonists. 



30 
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Rece ptor assay usin j? Bovine adrenal cortex preparation 

Bovine adrenal cortex was selected as the 
source of A II receptor. .Weighed tissue (0.1 g is 
needed for 100 assay tubes) was suspended in Tris.HCl 

5 (50mM), pH 7.7 buffer and homogenized. The homogenate 

was centrifuged at 20,000 rpm for 15 minute?. 
Supernatant was discarded and pellets resuspended in 
buffer [Na 2 HP04 (10mM)-NaCl (120mM)-disodium EDTA 
(5mM) containing phenylmethane sulfonyl fluoride 

10 (PMSF)(0.1mM)] . (For screening of compounds, 

generally duplicates . of tubes are used). To the 
membrane preparation (0.5 ml) there was added 
^H-angiotensin II (50mM) (lO^tl) with or without the 
test sample and the mixture was incubated at 37 °C for 

15 1 hour. The mixture was then diluted with Tris 
buffer (4ml) and filtered through a glass fiber 
filter (GF/B Whatman 2.4." diameter). The filter was 
soaked in scintillation cocktail (10ml) and counted 
for radioactivity using Packard 2660 Tricarb liquid 

20 scintillation counter. The inhibitory concentration 
(IC 5 q) of potential A II antagonist which gives 50% 
displacement of the total specifically bound 
^H-angiotensin II was presented as a measure of the 
efficacy of such compounds as A II- antagonists. 

25 

Receptor assay using rat brain membrane preparation 

Membranes from rat brain (thalamus, 
hypothamus and midbrain) were prepared by 
homogenization in 50 mM Tris HC1 (pH 7.4), and 
30 centrifuged at 50,000 x g. The resulting pellets 

were washed twice in 100 mM NaCl , 5 mM Na2*EDTA, 10 
mM Na 2 HP04 (pH 7.4) and 0.1 mM PMSF by resuspension 



WO 94/02142 



PCT/US93/06407 



and centrif ugation. For binding assays, the pellets 
were resuspended in 160 volumes of binding assay 
buffer (100 mM NaCl, 10 mM Na 2 HP0 A , 5 mM Na 2 *EDTA, pH 
7.4, 0.1 mM PMSF, 0.2 mg/ml soybean trypsin 

5 inhibitor, 0.018 mg/ml o-phenanthroline , 77 mg/ml 

dithiothreitol and 0.14 mg/ml bacitracin. For 
125j .Ile 8 -angiotensin II binding assays, 10 pJL of 
solvent (for total binding) , Sar 1 ,Ile 8 -angiotensin II 
(1 \xH) (for nonspecific binding) or test compounds 

10 (for displacement) and 10 p,l of [ 125 I]Sar 1 ,Ile 8 - 
angiotensin II (23-46 pM) were added to duplicate 
tubes. The receptor membrane preparation 
(500 p.1) was added to each tube to initiate the 
binding reaction. The reaction mixtures were 

15 incubated at 37°C for 90 minutes. The reaction was 
then terminated by filtration under reduced pressure 
through glass-fiber GF/B. filters and washed 
immediately 4 times with 4 ml of 5 mM ice-cold Tris 
HC1 (pH 7.6) containing 0.15 M NaCl. The 

20 radioactivity trapped on the filters was counted 
using a gamma counter. 

The potential antihypertensive effects of 
the compounds described in the present invention may 
be evaluated using the methodology described below: 

25 Male Charles River Sprague-Dawley rats (300-375 gm) 
were anesthetized with methohexital (Brevital; 50 
mg/kg i.p.) and the trachea was cannulated with PE 
205 tubing. A stainless steel pithing rod (1.5 mm 
thick, 150 mm long) was inserted into the orbit of 

30 the right eye and down the spinal column. The rats 
were immediately placed on a Harvard Rodent 
Ventilator (rate - 60 strokes per minute, volume - 
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1.1 cc per 100 grams body weight). The right carotid 
artery was ligated, both left and right vagal nerves 
were cut, and the left carotid artery was cannulated 
with FE 50 tubing for drug administration, and body 

5 temperature was maintained at 37°C by a thermo- 
statically controlled heating pad which received input 
from a rectal temperature probe. Atropine (1 mg/kg 
i.v.) was then administered, and 15 minutes later 
propranolol (1 mg/kg i.v.). Thirty minutes later 

10 angiotensin II or other agonists were administered 

intravenously at 30-minute intervals and the increase 
in the diastolic blood pressure was recorded before 
and after drug or vehicle administration. 

Using the methodology described above, 

15 representative compounds of the invention were 

evaluated and all were found to exhibit an activity 
of at least IC 50 10nM against the AT^ and AT 2 subtype 
receptors thereby demonstrating and confirming the 
utility of the compounds of the invention as 

20 effective A II antagonists with "balanced" AT 1 /AT 2 
activity. 

Thus, the compounds of the invention are 
useful in treating hypertension. They are also of 
value in the management of acute and chronic 

25 congestive heart failure and angina. These 

compounds are also expected to be useful in primary 
and secondary hyperaldosteronism, renal diseases such 
as diabetic nephropathy, glomerulonephritis, 
glomerular sclerosis, nephrotic syndrome, 

30 hypertensive nephrosclerosis, end stage renal 

disease, renal transplant therapy, renovascular 
hypertension, scleroderma, left ventricular 
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dysfunction, systolic and diastolic dysfunction 
diabetic retinopathy, in the management of vascular 
disorders such as migraine or Raypaud 1 s disease, as 
prophylaxis to minimize the atherosclerotic process, 
in neointimal hyperplasia follwoing angioplasty or 
vascular injury and to retard the onset of type II 
diabetes. The application of the compounds of this 
invention for these and similar disorders will be 
apparent to those skilled in the art. 

The compounds of this invention are also 
useful to treat elevated intraocular pressure and to 
enhance retinal blood flow and can be administered to 
patients in need of such treatment with typical 
pharmaceutical formulations such as tablets, capsules, 
injectables and the like as well as topical ocular 
f ormuiaLtions in the form of solutions, ointments, 
inserts, gels, and the like. Pharmaceutical 
formulations prepared to treat intraocular pressure 
would typically contain about 0.1% to 15% by weight, 
preferably 0.57* to 27o by weight, of a compound of 
this invention. For this use, the compounds of this 
invention may also be used in combination with other 
medications for the treatment of glaucoma including 
choline esterase inhibitors such as physostigmine 
salicylate or demecarium bromide, parasympathomimetic 
agents such as pilocarpine nitrate, J3-adrenergic 
antagonists such as timolol maleate, adrenergic 
agonists such as epinephrine and carbonic anhydrase 
inhibitors such as TRUSOPT™. 

In the management of hypertension and the 
clinical conditions noted above, the compounds of 
this invention may be utilized in compositions such 
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as tablets, capsules or elixirs for oral adminis- 
tration, suppositories for rectal administration, 
sterile solutions or suspensions for parenteral or 
intramuscular administration, and the like. The 

5 compounds of this invention can be administered to 

patients (animals and human) in need of such 
treatment in dosages that will provide optimal 
pharmaceutical efficacy. Although the dose will vary 
from patient to patient depending upon the nature 

10 and severity of disease, the patient's weight, 
special diets then being followed by a patient, 
concurrent medication, and other factors which those 
skilled in the art will recognize, the dosage range 
will generally be about 1 to 1000 mg. per patient per 

15 day which can be administered in single or multiple 
doses. Perferably, the dosage range will be about 
5.0 to 500 mg. per patient per day; more preferably 
about 5 to 300 mg. per patient per day. 

The compounds of this invention can also be 

20 administered in combination with other 

antihypertensives and/or diuretics. For example, the 
compounds of this invention can be given in 
combination with diuretics such as 

hydrochlorothiazide , chlorothiazide , chlorthalidone , 
25 methyclothiazide , furosemide, ethacrynic acid, 
triamterene, amiloride, atriopeptin and 
spironolactone; calcium channel blockers, such as 
diltiazem, felodipine, nifedipine, amlodipine, 
nimodipine , isradipine, nitrendipine and verapamil; 
30 J3-adrenergic antagonists such as timolol, atenolol, 
metoprolol, propanolol, nadolol and pindolol; 
angiotensin converting enzyme inhibitors such as 
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enalapril, lisinopril, captopril, ramipril, quinapril 
and zofenopril; renin inhibitors such as A-69729 and 
FK 906 and TK 744; a-adrenergic antagonists such as 
prazosin , doxazosin, and terazosin; sympatholytic 

5 agents such as methyldopa, clonidine and guanabenz, 

atriopeptidase inhibitors (alone or with ANP) such as 
UK-79300; serotonin antagonists such as ketanserin; 
A 2 -adenosine receptor agonists such as CGS 22492C; 
potassium channel agonists such as pinacidil and 

10 cromakalim; and various other antihypertensive drugs 
including reserpine, minoxidil, guanethidine , 
hydralazine hydrochloride and sodium nitroprusside as 
well as combinations of the above-named drugs. 

Combinations useful in the management of 

15 congestive heart failure include, in addition, 

compounds of this invention with cardiac stimulants 
such as dobut amine and xamoterol atnd phosphodiesterase 
inhibitors including amrinone and milrinone. 

Typically, the individual daily dosages 

20 for these combinations can range from about one-fifth 
of the minimally recommended clinical dosages to the 
maximum recommended levels for the entities when they 
are given singly. 

To illustrate these combinations, one of the 

25 angiotensin II antagonists of this invention 

effective clinically in the 5-500 milligrams per day 
range can be effectively combined at levels of the 
1.0-500 milligrams per day range with the following 
compounds at the indicated per day dose range: 

30 hydrochlorothiazide (6-100 mg), chlorothiazide 

(125-500 mg), ethacrynic acid (5-200 mg), amiloride 
(5-20 mg), furosemide (5-80 mg), propanolol (10-480 



/ 



mg), timolol maleate (1-20 mg), methyldopa (125-2000 
mg), felodipine (1-20 mg), nifedipine (5-120 mg), 
nitrendipine (5-60 mg) and diltiazem (30-540 mg>. In 
addition, triple drug combinations of hydrochloro- 
thiazide (5-100 mg) plus amiloride (5-20 mg) pins an 
angiotensin II antagonist of this invention (1-500 
mg) or hydrochlorothiazide (5-100 mg) plus timolol 
maleate (5-60) plus an angiotensin II antagonist of 
this invention (1-500 mg) or hydrochlorothiazide 
(5-200 mg) and nifedipine (5-60 mg) plus an 
angiotensin II antagonist of this invention (1-500 
mg) are effective combinations to control blood 
pressure in hypertensive patients. Naturally* these 
dose ranges can be adjusted on a unit basis as 
necessary to permit divided daily dosage and, as 
noted. above, the dose will vary depending on the 
nature and severity of the disease, weight of 
patient, special diets and other factors* 

Typically, these combinations can be 
formulated into pharmaceutical compositions as 
discussed below. 

About 1 to 100 mg. of compound or mixture of 
compounds of Formula I or a physiologically 
acceptable salt is compounded with a physiologically 
acceptable vehicle, carrier, excipient, binder, 
preservative, stabilizer, flavor, etc., in a unit 
dosage form as called for by accepted pharmaceutical 
practice. The amount of active substance in these 
compositions or preparations is such that a suitable 
dosage in the range indicated is obtained. 

Illustrative of the adjuvants which can be 
incorporated in tablets, capsules and the like are 
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the following: a binder such as gum tragacanth, 
acacia , corn starch or gelatin; an excipient such as 
microcrystalline cellulose; a disintegrating agent 
such as corn starch, pregelatinized starch, alginic 

5 acid and the like; a lubricant such as magnesium 

stearate; a sweetening agent such as sucrose, lactose 
or saccharin; a flavoring agent such as peppermint, 
oil of wintergreen or cherry. When the dosage 
unitform is a capsule, it may contain, in addition to 

10 materials of the above type, a liquid carrier such as 
fatty oil. Various other materials may be present as 
coatings or to otherwise modify the physical form of 
the dosage unit. For instance, tablets may be coated 
with shellac, sugar or both. A syrup or elixir may 

15 contain the active compound, sucrose as a sweetening 
agent, methyl and propyl parabens as preservatives, a 
dye and a flavoring such as cherry or orange flavor. 

Sterile compositions for injection can be 
formulated according to conventional pharmaceutical 

20 practice by dissolving or suspending the active 

substance in a vehicle such as water for injection, a 
naturally occur ing vegetable oil like sesame oil, 
coconut oil, peanut oil, cottonseed oil, etc., or a 
synthetic fatty vehicle like ethyl oleate or the 

25 like. Buffers, preservatives, antioxidants and the 
like can be incorporated as required. 

The following examples illustrate the 
preparation of the compounds of formula (I) and their 
incorporation into pharmaceutical compositions and as 

30 such are not to be considered as limiting the 

invention set forth in the claims appended hereto. 
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Example 1 

5 . y-dimethvl-g-pf-hvl-S rr^'-CN-n-pentvlcarbonvlsulfon- 

5 r4.5-b1pvridine (r omp mind 3 of Table 1) 

Step A : Preparation of 4-n-propylbenzene-t-butyl- 
sulfonamide (Scheme I, compound 2, 
n-pr) — 

10 To a solution of 4-n-propylphenylsulf onyl 

chloride (Lancaster) in anhydrous CH 2 C1 2 (0.5 M 
solution) cooled to 0°C under N 2 was added 
t-butylamine (2.2 equiv) slowly through a dropping 
funnel. After complete addition, the reaction was 

15 stirred at rt for 12h. The CH 2 C1 2 was removed under 
reduced pressure and the residue ws extracted into 
Et 2 0 and washed with 2N NaOH , H 2 0 and brine. The 
organic was dried over anhydrous MgS(>4 and 
concentrated in vacuo to afford the titled product. 

20 Rf - 0.46 (3:1 Hex/EtOAc) . 

X H NMR (200 MHz , CDCI3) 5 0. 93 <t , 3B) , 1 . 22 <8 , 9H) , 
1.62 (m, 2H) f 2.65 (t, 2H) , 4.67 (bs , 1H) , 7.27 (d, 
2H), 7.79 (d, 2H). 

25 Step B : Preparation of 2-t-butylsulf onamido-5-n- 

propylphenylboric acid (Scheme I, compound 

3. R 2 = n-pr) 

To a solution of 4-n-propylphenyl-t-butyl- 
sulfonamide (2.85 g t 11.2 mmoL) in anhydrous THF (20 
30 mL) cooled to -40°C under N 2 was added 2.5M n-BuLi 
solution (11.2 mL, 2.5 equiv). The mixture was 
warmed to rt and stirred for 2h. To the mixture, 
containing the bright red dianion at 0°C, was added 
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B(0iPr) 3 (3.9 mL, 1.5 equiv) . The next day 2N HC1 (3 
mL) was added and the mixtue was stirred for lh. The 
solvent was removed under . reduced . pressure and the 
residue was extracted with EtOAc. The organic was 
5 washed with 2N HC1, H 2 0 and brine. The organic was 
dried over anhydrous MgSC>4 and concentrated . in vacuo 
to afford the titled compound. Rf = 0.5 (1:1 
EtOAc/Hex). The crude material was used in 
subsequent steps without further purification. 

10 

Step C : Preparation of 5 , 7-dimethyl-2-ethyl-3[[2 *-(N- 
tbutylsulf bnamido)-5 *-n-propyl-[l , 1 'biphenyl]- 
4-yl]methylimidazo[4,5-b]pyridine (Scheme I, 
compound 5» R^-^-n-pir) 

15 To a solution of 5 , 7-dimethyl-2-ethyl-3[ [4- 

bromo]phenyl]methylimidazo[4, 5-b]pyridine (6.0 g, 
17.4 mmol) and the product of step B (11.2 g t 37.3 
mmol) in toluene (230 mL) was added 1.25 N NaOH (58 
mL), EtOH (160 mL) and Pd(PPh 3 ) 4 (1.25 g, 3 mol X) . 

20 The reaction mixture was stirred at 100° C under N 2 
for 2 h. The solvent was removed under reduced 
pressure and the residue was taken up in EtOAc. The 
organic was washed with 1 N NaOH, H 2 0 and brine and 
dried over anhydrous MgS0 4 and concentrated in 

25 vacuo. The titled product was recrystallized from 
EtOAc/Hex. Rf = 0.5 (2:1 EtOAc /Hex). 

^■H NMR (400 MHz, CD3OD) 5 0.93 (t , 3H) , 0.95 (s, 9H) , 
1.32 (t, 3H), 1.67 (m, 2H) , 2.58 (s, 3H), 2.61 (s, 
3H), 2.66 (t, 2H), 2.91 (q, 2H) , 5.61 (s t 2H) , 7.03 
30 (s, 1H), 7.09 (d, 1H), 7.18 (d, 2H) , 7.32 (dd, 1H) , 
7.41 (d, 2H), 7.97 (d, 1H) . 
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Step D : Preparation of S^-dimethyl^-ethyl-SCI^- 
( sulf onamido)-5 ' -n-propyl[l , 1 * b i -phenyl] -4- 
yl]methylimidazo[4,5-b]pyridine (Scheme I, 

QpmpOTnd 5, R^-^n-pQ 

5 To a mixture of the product of step C (945 

mg, 1.82 mmol) and anisole (0.5 mL) was added TFA (5 
mL). After standing at rt for 24 h, the mixture was 
concentrated in vacuo. The residue was taken up in 
EtOAc and washed with 2N Na 2 C0 3 solution, H 2 0 and 
10 brine. The organic was dried over anhydrous MgS04 
and concentrated in vacuo. The titled product, 
crystallized from Hex/Et 2 0, was obtained as a white 
powder. Rf = 0.29 (2:1 EtOAc/Hex). 

15 Step E: Preparation of 5,7-dimethyl-2-ethyl-3[[2'- 
( N-n-p enty 1 car bony 1 s u If onam i d o ) - 5 * -n-p r opy 1 
[1,1* biphenyl]-4-yl] methyl imidazo[ 4 , 5-b] 

pyridine (compound 3 of Table 1) 

To a solution of hexanoic acid (23 mg, 0.195 
20 mmol) in dry THF (0.5 mL) under N 2 was added CDI (35 
mg, 0.22 mmol). The mixture was stirred at 40° C for 
2.5 h. To that solution was |added a solution of the 
product of step D (30 mg, 0.065 mmol) and DBU (0.029 
mL, 0.195 mmol) in THF (0.5 mL) . The reaction was 
25 stirred at 40° C for ca. 4 h. The reaction was 
quenched with Me OH (0.25 mL) and stirred for an 
additional 30 min. The solvent was removed and the 
the residue was dissolved in EtOAc and washed with 
107o citric acid solution, H 2 0 and brine. The titled 
30 product was purified by flash chromatography eluting 
with 80:10 :1 (CH 2 Cl 2 /Me0H/NH 4 0H) . Rf = 0.37 (20:1 
CHCl 3 /Me0H). 
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X H NMR (400 MHz > CD3OD) 5 0,80 (t, 3H), 0.94 (t, 3H), 
1.03 (m, 2H), 1.15 (m, 2H) , 1.31 (m, 2H), 1.35 (t, 
3H), 1.65 (m, 2H), 1.71 (t, 2H> , 2:58 (s, 3H>, 2.61 
(s, 3H), 2.93 (m, 2H) , 5.62 (s, 2H>, 7.02 (s, 1H) , 
5 7.08 (d, 1H), 7.14 (d, 2H), 7.28 (d, 2H> , 7.38 (dd, 

1H), 8.05 (d, 1H). 

Example 2 

10 5 , 7-dimethvl-2-ethvl-3rr2 V(N-n-butvlamin^^^ 
gTAfonfrmido^'-P-propyWl*!^ 

imidazor4.5-b1pvridine (compound 63 of Table 1^ 

To a solution of the product of Example 1, 

15 step D <75 mg , 0.162 mmol) in dry THF (2 mL) was 

added DBTJ (0.048 mL , 2 equiv) and n-butylisocyanate 
(0.182 mL f 10 equiv). After stirring at rt for 24 h, 
the solvent was removed under reduced pressure and 
the residue was dissolved in EtOAc and washed in 107* 

20 citric acid solution, H 2 0 and brine. The organic was 
dried over anhydrous MgSC>4 and concentrated in 
vacuo. The titled compound was purified by flash 
chromatography eluting with 80:10:1 
(CH 2 Cl 2 /MeOH/NH 4 OH) . Rf = 0.68 (40:10:1 

25 CHCI3 /MeOH/NH 4 OH) . 

NMR (400 MHz, CD3OD) 5 0.80 (t, 3H) , 0.94 (t, 3H), 
1.13 (m, 2H>, 1.23 (m, 2H> , 1.31 (t, 3H) , 1.67 (m, 
2H), 2.58 (s, 3H), 2.62 (s, 3H) , 2.65 (t, 2H) , 2.91 
(m, 4H), 5.61 (s, 2H) , 7.02 (s, 1H) , 7.08 (s, 1H), 

30 7.12 (d, 2H), 7.28 (d , 2H) . 7.37 (d, 1H) , 8.01 (d, 
1H). 
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Example 3 

s.7-di me thvi^2^ thvi-3rr2 > -(N-(2-phenvlethvl)carbPAYl- 

5 imidazor^S-blpvridine ( compound 83 of Table 1) 

To a solution of hydrocinnamic acid (50 mg, 
0.33 mmol) in dry THF (1 mL) was added CDI (59 mg, 
0.36 mmol). The mixture was stirred at 50° C for 2 h. 

10 To that mixture was added a solution of the product 
of Example 1, step D (50 mg, 0.108 mmol) and DBU 
(0.050 mL, 0.33 mmoL) in dry THF (1 mL) . The 
reaction was stirred at 50° C for 12 h then quenched 
with Me OH (0.25 mL) and concentrated in vacuo. The 

15 residue was dissolved in EtOAc and washed with 10% 

citric acid solution, H 2 0 and brine. The organic wqs 
dried over anhydrous MgS(>4 and concentrated in 
vacuo. The titled product was purified by radial 
chromatography eluting with 100:10:1 

20 (CH 2 Cl 2 /MeOH/HH40H). Rf = 0.56 (80:10:1 
CHCl 3 /MeOH/NH 4 OH) . 

^■H NMR (400 MHz, CD3OD) 5 0.94 (t, 3H) , 1.28 (t, 3H) , 
1.62 (m, 2H), 2.13 (t, 2H), 2.55 (s, 3H) , 2.62 (s, 
3H), 2.85 (q, 2H) , 5.55 (s, 2H) , 6.95-7.03 (comp m, 
25 6H), 7.08 (m, 3H) , 7.13 (d, 2H) , 7.31 (dd, 1H) , 8.02 
(d, 1H). 



30 
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Example 4 

bonvlsulf onamido)-5 ' -n-propylf! a 1 [ biphenvll-4-vn 
5 m g t nyiimi da^Qr^iS-blpyjcidine (compound 3,03. of Table 1) 

To a solution of 2-phenoxybenzoic acid acid 
(138 mg, 0.644 mmol) in dry THF (2 mL) was added. CDI 
(125 mg t 0.71 mmol). The mixture was stirred at 40° C 

10 for 2.5 h. To that mixture was added a solution of 

the product of Example 1, step D (100 mg, 0.216 mmol) 
and DBTJ (0.10 mL, 0.66 mmoL) in dry THF (2 mL) . The 
reaction was stirred at 40° C for 3.5 h then quenched 
with MeOH (0.25 mL) and concentrated in vacuo. The 

15 residue was dissolved in EtOAc and washed with 10% 

citric acid solution, and brine. The organic wqs 

dried over anhydrous MgS04 and concentrated in 
vacuo. The titled product was purified by radial 
chromatography eluting with 100:7:1 

20 (CH 2 Cl2/MeOH/NH 4 OH) . Rf = 0.42 (2 :1 EtOAc/Hex). 

X H NMR (400 MHz, CD3OD) 5 0.91 (t, 3H), 1.26 (t, 3H) , 
1.62 (m, 2H), 2.55 (s, 3H) , 2.61 (s, 3H) , 2.71 (q, 
2H), 5.50 (s, 2H), 6.72 (d, 1H) , 6.95-7.03 (comp m, 
6H), 7.21 (comp m, 6H) , 7.43 (d, 1H) , 8.12 (d, 1H) . 

25 

Example 5 

5 1 7-dimethYl~2-e thyl~3rr2 '-(N-b enzgnec^rbonylgylf on- 
amido)-5 '-n-proyvin , 1 ' biphenvll-4-vllmethvlimidazo 
30 r4.5-b1pvridine (compound 143 of Table 1^ 
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To a solution of the product from Example 1, 
step D (100 mg, 0.216 mmol) in dry pyridine (2 mL) 
was added DMAP (20 mg) and benzoyl chloride (300 mg, 
10 equiv). After stirring for 6 h the reaction was 

5 quenched with He OH (0.5 mL) and the solvent was 

removed in vacuo. The residue was taken up . in EtOAc 
and washed with 107* citric acid, H 2 0 and brine. The 
titled product was purified by flash chromatography 
eluting with 60:10:1 (CH 2 Cl 2 /MeOH/NH 4 OH) . Rf = 0.56 

10 (80:10:1 CHCl 3 /MeOH/NH 4 OH) . 

% NMR (200 MHz, CDC1 3 ) 5 0 . 83 (t , 3H) , 1 . 29 (t , 3H) , 
1.58 (m, 2H), 2.53 (s, 3H) , 2.61 (s, 3H) , 2.84 (q, 
2H), 5.48 (s, 2H), 6.85-7.01 (comp m, 4H) , 7.09-7.29 
(comp m, 6H), 7.38 (d, 2H) , 8.17 (d, 1H). 

15 

Examples 6 through 13, shown in Table 2, were 
prepared using procedures described in the previous 
five examples and illustrated in Schemes I through 
IV. 

20 TABLE 2 
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(CH 2 )4CH 3 

NHn-Bu 
( CH£ ) 

CH 2 0Et 
CB^On-Bu 
(CH 2 )4CH 3 
(CH2 )4CH3 
(CH2 )4CH 3 

Example 6 



CH 2 N(CH 3 ) 2 
O-n-Bu 
CH(CH 3 ) 2 
(CH 2 ) 2 CH 3 
(CH2 ) 2^^3 
CH 2 N(CH 2 CH 2 )2 
CH 2 N(CH 2 CH 2 )20 
O-n-Bu 



5 . 7-dimethvl-2-ethvl-3 TT2 9 -(N-n-peritvlcarbonvlsulf on- 
amido>-5 > -dimethvlaminome thvl fl /! ' binhenvll-4-vll 
mgthyUm idazoR.S-blpvridine (compound 15 of Table IV 

The titled compound was prepared as 
follows: Intermediate 2 of scheme I (R 2 = 
CH 2 N(CH 3 )2) was prepared using the method described 
in scheme II D. Completion of the antagonist was 
carried out as illustrated in scheme I. The final 
step, preparation of compound 7 of scheme I (R 1 = 
(CH 2 )4CH 3t R 2 = CH 2 N(CH 3 ) 2 ) from the free 
sulfonamide, was carried out using hexanoic acid and 
CDI (method A of scheme I). 

^-H NMR (400 MHs, CD 3 0D) 6 0.81 (t, 3H) , 1.08 (m, 2H) , 
1.18 (m, 2H), 1.31 (m, 2H) , 1.34 (t, 3H) , 1.78 (t, 
2H), 2.49 (s, 6H), 2.58 (s, 3H) , 2.61 (s, 3H) , 2.91 
(q, 2H), 3.84 (s, 2H) , 5.59 (s, 2H) , 7.01 (s, 1H), 
7.12 (d, 2H), 7.23 (d, 1H) , 7.32 (d, 2H) , 7.48 (dd, 
1H), 8.12 (d, 1H). 
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Example 7 

5 ,7-dimethvl-2-.ei!hvl-3rr2^(N ~n->bi3tvlaminocarbonvl- 

5 imidazor4.5-b1pvridiiie< > c ompoiind 66 of Table 1) 

The titled compound was prepared as 
follows: Intermediate 2 of scheme I (R 2 = 
0(CH 2 )3CH3> was prepared from commercailly available 

10 4-butoxybenzenesulf onyl chloride. Completion of the 
antagonist was carried out as illustrated in scheme 
I. The final step, preparation of compound 7 of 
scheme I (R 1 = NH(CH 2 >3CH 3 , R 2 = 0(CH 2 )3CH 3 ) from the 
free sulf onamide , was carried out using n-butyliso- 

15 cyanate and DBU as base (method C of scheme I). 

X H NMR (400 MHz, CD 3 0D) 5 0.81 (t, 3H) , 0.96 (t, 3H) , 
1.13 (m, 2H), 1.23 (m, 2H), 1.33 (t, 3H) , 1.47 (m, 
2H), 1.75 (m, 2H>, 2.58 (s, 3H) , 2.61 (s, 3H) t 2.91 
(q, 4H), 4.03 (t, 2H), 5.60 (s, 2H) , 6.73 (d, 1H) , 

20 7.01 (s, 1H), 7.02 (dd, 1H), 7.13 (d, 2H) , 7.28 (d, 
2H) T 8.03 (d t 1H). 

Example 8 

25 5 . 7-dimethvl-2-ethvl-3 f T2 ' -(N-n-nentvlcarbonvlsulf on- 
amido>-5 ' -i sopronvl [ 1 , 1 ' binhenvl 1-4-vllmethvlimidazo 
r4 , 5-blpvridine (compound 5 of Table 1) 

The titled compound was prepared as 
30 follows: Intermediate 2 of scheme I (R 2 = CH(CH 3 >2> 
was prepared from commercially available 4-butoxy- 
benzenesulf onyl chloride. Completion of the 
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antagonist was carried out as illustrated in scheme 
I. The final step, preparation of compound 7 of 
scheme I (R 1 = (CH 2 )4CH 3 , R 2 == CHCCH 3 ) 2 ) from the 
free sulfonamide, was carried out using hexanoic acid 

5 and CDI (method A of scheme I). 

NMR (400 MHz, CD3OD) 5 0-79 (t, 3H), 1.05. (m, 2H) , 
1.17 (m, 2H>, 1.24 (d, 6H), 1.33 (t, 3H) , 1.34 (m, 
2H), 1.79 (t, 2H), 2.57 (s, 3H) , 2.61 (s, 3H) , 2.91 
(m, 3H>, 5.61 (s, 2H) , 7.01 (s, 1H), 7.08 (d, 1H) , 

10 7.13 (d, 2H), 7.28 (d, 2H), 7.40 (dd, 1H) , 8.07 (d, 
1H) . 

Example 9 

15 5 , 7^dimethvl>2-ethvl-3r T2 ^(N-ethoxvmethvlcarbonvl- 
sulf onamido)-5 [ -n-propvl Tl , 1 ' biphenvlV4-v l1methvl- 
imidazor4.5-b1pvridine (compound 43 of Table 1^ 

The titled compound was preparied from the 
20 product of Example 1, step D. Completion of the 

antagonist was carried out as illustrated in scheme 
I. The final step, preparation of compound 7 of 
scheme I (R 1 = CH2OCH2CH3 , R 2 = (^2)2^3) from the 
free sulfonamide, was carried out using ethoxyacetic 
25 acid and CDI (method A of scheme I). 

' X H NMR (400 MHz, CD3OD) 5 0.93 (t, 3H), 1.04 (t, 3H), 
1.35 (t, 3H>, 1.62 (m, 2H) , 2.58 (s, 3H) , 2.60 (s, 
3H), 2.61 (t, 2H), 2.91 (q, 2H) , 3.28 (t, 2H) , 3.45 
(s, 2H), 5.59 (s, ?.H), 6.99 (d, 1H) , 7.01 (s, 1H) , 
30 7.11 (d, 2H), 7.2b (dd, 1H), 7.33 (d, 2H), 8.02 (d, 
1H). 
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Example 10 

S.7^dimethvl~2^ethvl-3 rr2 , ~rN-(n-butoxv)methYlcar- 
^nn yi Riil -Ffvnami do ^— 5 *—n— propyl Tl 1 1 'biphgnyl 1-^1 
5 m pi-hviimid P ^r4 ^hipvridipe (compound 23 of Table X) 

The titled compound was prepared from the 
product of Example 1, step D. Completion of the 
antagonist was carried out as illustrated in scheme 

10 I. The final step, preparation of compound 7 of 

scheme I (R 1 - CH 2 0(CH 2 >3 CH 3 * r2 = <CH2>2 CH 3> from 
the free sulfonamide, was carried out using 
n-butoxyacetic acid and CDI (method A of scheme I). 
J-H NMR (400 MHz, CD3OD) 8 0 . 84 (t , 3H) t 0 . 93 (t t 3H) , 

15 1.22 (m, 2H), 1-35 (t, 3H) , 1.39 (m, 2H) , 1.62 (m, 
2H>, 2.58 (s, 3H), 2.61 (s, 3H), 2.62 (t, 2H), 2.91 
(q, 2H), 3.21 (t, 2H), 3.43 (s, 2H) , 5.59 (s. 2H), 
6.99 (d, 1H), 7.01 (s, 1H) , 7.11 (d, 2H>, 7.28 (dd, 
1H>, 7.32 (d, 2H), 8.03 (d, 1H) . 

20 

Example? 11 

S.7^dimethvl-2^ethvl-3rr2 > -(N^pentylcai: bQnylgulfQn^ 
aTnido^S^pvr rnlidin^l^vlmethviri.l^biphenyll^yll 
25 methylimidazor4,5-b1pvri dine (compound 16 of Table 1) 

The titled compound was prepared as 
follows: Intermediate 2 of scheme I (R 2 = 
CH2N(CH 2 CH2)2) was prepared using the method 
30 described in scheme II D. Completion of the 

antagonist was carried out as illustrated in scheme 
I. The final step, preparation of compound 7 of 
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scheme I (R 1 = (0^)4(^3, R 2 = CH2N(CH 2 CH2)2) from 
the free sulfonamide, was carried out using hexanoic 
acid and CDI (method A of scheme I). 

X H NMR (400 MHz, CD3OD) 6 0.81 (t, 3H), 1.11 (m, 2H) , 
5 1.19 (m, 2H>, 1.32 (m, 5H) , 1.79 (t, 2H) , 1.98 (bs , 

4H), 2.57 (s, 3H), 2.60 (s, 3H) , 2.91 (q, 25), 3.12 
(bs, 4H), 4.21 (s, 2H), 5.59 (s, 2H) , 6.99 (s , 1H) , 
7.11 (d, 2H), 7.28 (d, 1H), 7.31 (d, 2H) , 7.51 (dd, 
1H), 8.10 (d, 1H). 

10 

5; 7-dimethvl--2-ethvl-3r T2 '-(N-n-nentvlcarbon vlsulf on- 
amidcO-5 [ -morpholin-l-vlmethvir i . 1 9 biphenvn-4-vll 
15 methviimidazor4.5-b1pvridine (compound 17 of Table n 

The titled compound was prepared as 
follows: Intermediate 2 of scheme I (R 2 = 
CH2N(CH 2 CH2)20) prepared using the method 

20 described in scheme II D. Completion of the 

antagonist was carried out as illustrated in scheme 
I. The final step, preparation of comppund 7 of 
scheme I (R 1 = (0^2)4(^3, R 2 = CH 2 N<CH2CH 2 )20) from 
the free sulfonamide, was carried out using hexanoic 

25 acid and CDI (method A of scheme I). 

iH NMR (400 MHz, CD 3 0D> 6 0.80 <t, 3H) , 1.04 (m, 2H) , 
1.15 (m, 2H), 1-31-1.39 (m, 5H) , 1.80 (t, 2H), 2.50 
(bs, 4H), 2.58 (s, 3H) , 2.62 (s, 3H), 2.92 (q, 2H) , 
3.62 (bs, 2H), 3.68 (bm, 4H) , 5.61 (s, 2H) , 7.04 (s, 

30 1H), 7.15 (d, 2H), 7.26 (s, 1H) , 7.27 (d, 2H) , 7.56 
(dd, 1H), 8.12 (d, 1H). 
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Example 13 

5 , 7-dimethvi-2 -ethvl-3r F2 ^(N-n^pentYlcarbonvlsylf pn- 
amido>-5 '-n-butorvn . 1 'biphenyl 1- 4-yll methyl imidfrZQ 
5 r4.5-blT)vridine (c ompound 6 of Table 1) 

The titled compound was prepared as 
follows: Intermediate 2 of scheme I (R 2 = 
0(CH2>3CH3) was prepared from commercially available 

10 4-butoxybenzenesulf onyl chloride. Completion of the 
antagonist was carried out as illustrated in scheme 
I. The final step, preparation of compound 7 of 
scheme I (R 1 = (CH 2 >4CH 3 , R 2 =* 0(CH 2 >3CH 3 ) from the 
free sulfonamide, was carried out using hexanoic acid 

15 and CDI (method A of scheme I). 

*H NMR (400 MHz, CD3OD) 5 0.80 (t, 3H), 0.96 (t, 3H) , 
1.07 (m, 2H), 1.17 (m, 2H) , 1.32 (m, 2H) , 1.35 (t, 
3H), 1.49 (m, 2H), 1.75 (m, 2H>, 1.83 (t, 2H) , 2.58 
(s, 3H>, 2.61 (s, 3H), 2.92 (q, 4H>, 4.04 (t, 2H), 

20 5.61 (s, 2H), 6.73 (d, 1H) , 7.02 (s, 1H) , 7.04 (dd, 
1H), 7.13 (d, 2H), 7.28 (d, 2H) , 8.09 (d, 1H) . 



25 



30 
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FORMULATION EXAMPLES 

Typical Pharmaceutical Compositions Containing a 
Compound ot the Indention 

5 

A: Dry Filled Capsules Containing 50 mg of Active 
In g redie nt Pgr Cfrpgule ; 

Ingredient Amount per Capsule (mg^ 

10 Compound 1 50 
Lactose 149 

Magnesium stearate 1 

Capsule (size No. 1) 200 

15 Compound 1 can be reduces to a No. 60 powder 

and the lactose and magnesium stearate can then be 
passed through a No, 60 blotting cloth onto the 
powder. The combined ingreidents can then be mixed 
for about 10 minutes and fikkes into a No. 1 dry 

20 gelatin capsule. 

B: Tablet 

A typical tablet would contain Compound 1 
25 (25 mg), pregelatinized starch USP (82 mg), micro- 
crystaline cellulose (82 mg) and magnesium stearate 
(1 mg). 



C: Combination Tablet 

30 
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A typical suppository formulations for 
rectal administration can contain Compound 1 (1-25 
mg), butylated hydroxyanisole (0.Q8-1.0 mg), disodium 
calcium edetate (0.25-0.5 mg), and polyethylene 
5 glycol (775-1600 mg) . Other suppository formulations 
can be made by substituting, for example, butylated 
hydroxytoluene (0.04-0.08 mg) for the disodium 
clacium edetate and a hydrogenated vegetable oil 
(675-1400 mg) such as Suppocire L, Wecobee FS, 
10 Wecobee M, Witepsols, and the like, for the 

polyethylene glucol. Further, these suppository 
formulations can also include another active 
ingreidnet such as another antihypertensive and/or a 
diuretic and/or an angiotensin converting enzyme 
15 and/or a calcium channel blocker in pharmaceutical^ 
effective amounts as described, for example, in C 
above - 

E: Injection 

A typical injectable formulation would 
contain Compound 1 (5.42 mg), sodium phosphate 
dibasic anhydrous (11.4 mg) benzyl alcohol (0.01 ml) 
and water for injection (1.0 ml). Such an injectable 
formulation can also include a pharmaceutical^ 
effective amount of another active ingredient such as 
another antihypertansive and/or a diuretic and/or an 
angiotensin converting enzyme inhibitor and/or a 
calcium channel blocker. 



. 20 



25 



30 
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WHAT IS CLAIMSP I S: 

1. A compound of structural formula: 



5 




15 



or a pharmaceutical^ acceptable salt thereof, wherein 

R 1 is a) C x _ 6 alkyl, 

b) C^.^ alkylamino, 

c) C^_ 6 alkoxy-(CH 2 > n -» wherein n is 1 or 2, 

d) aryl S(0) q -, wherein q is 0 to 3, 

e) C x _ 6 alkylthio-(CH 2 ) n -, 

f) aryl, either unsubstituted or substituted 

with 1) C L _ 6 alkyl, 

2) aryloxy, 

3) C 1-6 alkoxy, 

4) -CI, 

5) -Br, or 

6) C^_6 alkylamino; 



is 



a) -CI, 

b) C x _ 6 alkyl, 
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c) alkoxy, 

d) C^ 5 alkOxy-CH 2 ~, 

e> di(C]_5 alkyl.) amino-CH2~» 
f ) pyrrolidin-l-yl-CH 2 -, 
5 g > mor phol in-l-y 1-CH 2 - » 

h) polyf luoro-C 1 _ 5 alkoxy, 

i) aryl, 

j) C!_5 alkyl S(0) q -(CH 2 ) q , 
k) aryl-(CH 2 ) n -; 

10 

R 3a and R 3b are independently 

a) H, 

b) F, CI, Br or I, 

c) Cj_4 alkyl, 

15 d) C^4 alkyoxy, or 

e) aryl; 

R 3a and R 3i> on adjacent carbons can be joined 
together to form a benzo group; 



20 



30 



R 4 and R 4a are independently 



a) Ci_ 3 alkyl, 

b) polyf luoro-Cj.3 alkyl, 
25 c) -COHNR 1 , 

d) -CO2R 1 or 

e) -C0NH <CH 2 )n-aryl; and 
R 5 is hydrogen or C^ alkyl; 

2. The compound of Claim 1, or a 
pharmaceutical!/ acceptable salt thereof, wherein R 4 
and R 4a are both Cj^ alkyl, and R 5 is C 1 _ 5 alkyl. 
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3. The compound of Claim 2, or a 
pharmaceutical^ acceptable salt thereof, wherein R 4 
and R 4a are both methyl and R 5 is. ethyl. 

4. The compound of Claim 3, or a pharma- 
ceutical^ acceptable salt thereof selected from the 
group comprising those in the following list: 



10 



15 



Me 



Me 




S0 2 NHCOR 1 



20 



25 



30 



S0 2 NHCO(CH 2 ) 4 CH 3 
S0 2 NHC0(CH 2 )4CH 3 
S0 2 NHCO(CH 2 ) 4 CH 3 
S0 2 NHCO(CH 2 ) 4 CH 3 
S0 2 NHCO(CH 2 ) 4 CH 3 
S 0 2 NHC0 ( CH 2 ) 4 CH 3 
S0 2 NHC0(CH 2 ) 4 CH 3 
S 0 2 NHC0 ( CH 2 ) 4 CH 3 
S0 2 NHCO(CH 2 ) 4 CH 3 
S0 2 NHC0(CH 2 ) 4 CH 3 
S0 2 NHCO(CH 2 ) 4 CH 3 
S0 2 NHCO(CH 2 ) 4 CH 3 



CH 3 

CH 2 CH 3 

(CH 2 ) 2 CH 3 

<CH 2 ) 3 CH 3 

CH(CH 3 ) 2 

0(CH 2 ) 3 CH 3 

CH 2 CH ( CH 3 ) 2 

0CH 3 

CH 2 SCH 3 

CH 2 0CH 3 

0CH 2 CH 3 

Ph 
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SOoNHCOrI 


R 2 






f! ( CH*» ^ 0 CH^ CHo 




O V O IIXIV* W \ OHO / A V»JJLO 


^ v UX1 3 ^ 3 


5 




v*xi2 A ^ \ 3 * 2 






U112 a* \ ^»**2 ^2 ' 2 






.L»xi2*^ v.^'* : *2^ 2 ^2 




0 u 9 iNnuu v ^**2 ' A 3 


Uv»ri2^»-C 3 




0 UoIMMUU v ' 4 3 


uun v t»Jti3 /2 


J. u 










LX13 






Cxl2L'Jti3 




dU2«-Q^«U^»Ji2 ^ 2 ' 3 3 


v UX12 y 2^*"3 




i>U2 ruiuuux^u v. w*2 ^ 3 3 


\V>il2/3^- tt 3 


1 ^ 

X J 


0 u 2 w -tH- u ^-ti 2 * 2 * 3 3 


Uxl v UH3 J 2 




cn MUPArn a f 0x1 \ 
bU2i^^Uu±i2U v * 3 ^"3 


U\UH2 *3^- H 3 




ca TvTtTr* Ar'xr^ r\ /" nj ^ \ r*xr _ 
i>U2W-"v*UU±i2Uv > ^gUxlq . 


Cxi2url v U113 y 2 




cn^MnrAm t\ / c*xs ^ \ ftr 
oU2JN**^vL»xi2^ x-v***2 ' 3^***3 


UUXI3 




^^2 2 N 2 * 3^"""3 


L*±i2i>^-t*3 


OCX 


0U2JWXIUUUII2V7 v v»ilo ) owl 3 


2VUH3 




0 uoi^Jiy vuno v v *"***2 ^3^**^3 


uv-.±i2^**i3 






r 11 




0 uoWiii/Uuiio^ v ****2 ' 3 3 


v» v. v^iio y 2 2 3 




SO0NHCOCH0OCCR0 )oCHo 


v ^* i 3 ^ 3 


25 


SO0NHCOCH0OC CHo ^CHn 












S02NHC0CH20(CH2)3CH3 


CH 2 N(CH 2 CH 2 )20 




S0 2 NHC0CH 2 0 < CH 2 ) 3 CH3 


0CH 2 CF 3 




S0 2 NHC0CH 2 0 ( CH 2 ) 3CH3 


0CH(CH 3 ) 2 


30 


S0 2 NHC0CH 2 0 ( CH 2 ) 3 CH 3 


SCH2CH3 




S0 2 NHC0CH 2 0CH 2 CH 3 


CH3 




S0 2 HHC0CH2 0CH 2 CH 3 


CH 2 CH 3 




S0 2 NHCOCH 2 OCH 2 CH 3 


(CH 2 ) 2 CH 3 
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R 2 




D w 0 1HJ2 \* LI wH O \J \*H O l*Xl 0 


/rrr \_rpr_ 
\uxi2 /3UH3 




^ n ntt c n p w n r*w *^ f* tt * 

O \J O ll XI V> \J V>X1 0 \J V*X1 O \>A O 


vjXI \ Viiio y 2 


5 


n ~ nw rorw ~ octt ~ nr ~ 


















D L/ O liilU \Jv>JtlO UUIlO 3 






i> u 2 ritLu u ^**2 2 3 


L»Xl 2 0 on 3 


in 


oU2^"vUuxi2 v0Ji2^-0-3 


UUX12O113 




o u 2 J^iio w o i*2 ^ 2 3 


Jrli 




o U2™xlOUOxi2 Uun2^***3 


0 v O113 20x120x13 




0 02*111000112^/^112^113 


C(CH3>3 




h O2 WHCOCH2 OOH2 ^**3 


CH2N( 0x13)2 


J. o 


bU2W»OUOn2vJuli2^'"3 


Oxi2^' n 2 2 ^ 2 




bU2NHUUUti2UOxi2^'**3 


0X12^ ' ^**2^"2 ' 2P 




502NnCOCH20CBL2^"3 


OCB.2^^3 




S O2NHCOCH2 OCH2 0H3 


OCHV0H3 >2 




pa ivTTir'/'MVTtT /T*tT \ fxr 
bU2"*iOUiMjl v Oxi2 ) 3OXI3 


0OXI2OXI3 




aU2"Auuria v 0x12 / 30113 


CH3 




dU2^a1uUJNii v. Oxi 2 /3OI13 


/^TT /"•'O 
OXI2OII3 




oU2*^-"^-»v-'riii v, oxi 2 ✓ 30x10 


/* /^u n r*TT 
vOJq.2 y 2^**3 




0 uo^xiuuriii v 0U2 / 3 0H3 


\Ox12 / 3OM3 






uxi VOJ13 ^ 2 






v v vxi2 / 3 v^XlO 




S0 2 NHC0NH ( CH 2 ) 3 CH3 


CH2CH ( CH^ ) 2 




S 0 2 NHC0NH ( CH 2 ) 3 CH3 


OCH3 




S0 2 NHCONH(CH 2 ) 3 CH 3 


CH2SCH3 




S0 2 NHCONH(CH 2 ) 3 CH 3 


CH2OCH3 


30 


S0 2 NHCONH(CH 2 > 3 CH 3 


OCH2CH3 




S0 2 NHCONH(CH 2 ) 3 CH 3 


Ph 




S0 2 NHC0NH< CH 2 ) 3CH3 


C ( CHg ) 2 CH2 CH3 
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SO 2 NHC0NH(CH 2 > 3 CH3 


C(CH 3 ) 3 




SO 2 NHC0N ( CH 2 ) 3 CH 3 


CH 2 N(CH3>2 


5 


S 0 2 NHC0N ( CH 2 ) 3 CH 3 


CH 2 N(CH 2 CH 2 > 2 




S0 2 NHC0N ( CH 2 ) 3CH3 


CH 2 N ( CH 2 CH 2 ) 2 0 




S0 2 NHCON(CH 2 ) 3 CH 3 


0CH 2 CF 3 




S0 2 NHC0N ( CH 2 ) 3 CH 3 


0CH(CH 3 ) 2 




SO 2 NHC0N( CH 2 ) 3CH3 


SCH 2 CH3 


10 


S0 2 NHCO(CH 2 ) 2 Fh 


CH3 




S0 2 NHC0(CH 2 ) 2 Ph 


CH 2 CH3 




S0 2 NHCO(CH 2 ) 2 Ph 


(CH 2 ) 2 CH 3 




S0 2 NHC0(CH 2 ) 2 Ph 


(CH 2 ) 3 CH 3 




S0 2 NHCO(CH 2 ) 2 Ph 


CH(CH 3 ) 2 


15 


S0 2 NHC0(CH 2 ) 2 Ph 


0(CH 2 ) 3 CH 3 




S0 2 NHCO(CH 2 ) 2 Fh 


CH 2 CH(CH3) 2 




S0 2 NHC0(CH 2 ) 2 Ph 


OCH3 




S0 2 NHCO(CH 2 ) 2 Ph 


CH 2 SCH3 




S0 2 NHC0(CH 2 ) 2 Ph 


CH 2 OCH 3 


20 


S0 2 NHCO(CH 2 ) 2 Ph 


0CH 2 CH3 




S0 2 NHC0(CH 2 ) 2 Ph 


Ph 




S0 2 NHCO(CH 2 ) 2 Ph 


C(CH3) 2 CH2CH 3 




S 0 2 NHCO ( CH 2 ) 2 Ph 


C<CH 3 ) 3 




S0 2 NHC0<CH 2 ) 2 Ph 


CH 2 N(CH 3 ) 2 


25 


S0 2 NHCO(CH 2 ) 2 Ph 


CH 2 N(CH 2 CH 2 ) 2 




S0 2 NHCO(CH 2 ) 2 Ph 


CH 2 N(CH 2 CH 2 ) 2 0 




SO 2 NHC0(CH 2 ) 2 Ph 


0CH 2 CF 3 




S0 2 NHCO(CH 2 ) 2 Ph 


0CH(CH 3 ) 2 




S0 2 NHCO(CH 2 ) 2 Ph 


SCH 2 CH 3 


30 


S0 2 NHCO(2-PhO)Ph 


CH 3 




S0 2 NHC0(2~Ph0)Ph 


CH 2 CH3 




S0 2 NHCO(2-PhO)Ph 


(CH 2 ) 
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T>2 




bUoWlitU v JrllU pirn 


\ v»xi2 / 2^* 3 






l>h v viio ^ 2 


O 


SO2WHCOV Z— PnUjPn 


u v ^•■"•2 ' 3 3 




S UoNHCO v — Jtr IlU ^ 1:11 


LJtt2^*i v ^Jttg 2 










SO2NHCOC2— PnOJPJi 


rxx cm 
OJi2»>^A3 




502^**C(J n Z— FnU yPn 


UJI2OUII2 


10 


SO2NHCO v Z— PRO )rtl 


ucM2^ii3 




S O2NHCO ( Z— PnO )Pn 


Pn 




S O2NHCO ( 2-Ph0 ) Ph 


C < CH3 ) 2 CH2CH3 




S0 2 NHC0 ( 2-Ph0 )Ph 


C(CH 3 ) 3 




S0 2 NHC0 ( 2-Ph0 )Ph 


CH2N(CH 3 )2 


15 


SO2NHCO ( 2-Ph0 )Ph 


CH2N ( CH2 CH2 ) 2 




SO2NHCO ( 2-Ph0 )Ph 


CH2N ( CH2CH2 ) 2 0 




S 0 2NHC 0(2 -PhO ) Ph 


OCH2CF3 




S 0 2NHCO ( 2-Ph0 ) Ph 


0CH(GH3)2 




SO2NHC0 ( Z— PnO )Pn 


oUJ±2^"3 


20 


SO2NHCO ( Z-Et0 )Ph 


CH 3 




SO2NHCO ( 2-Et0)Ph 


CH2CH2 




SO2NHCOC Z— Et0)Pn 


\ OH-2 ^2^"3 




SO2NHCOV Z— EtOJPn 


VCH2 /2^* 3 




b 02^*^0 v Z— EtU ;rn 


CH C ^^3 P 2 


25 


SO2NHCOV Z— EtO)Pn 


O v^»H2 ^3^**^3 




S0 2 NHCO(2-EtO)Ph 


CH 2 CH(CH3)2 




S0 2 NHCO(2-EtO)Ph 


OCH3 




S0 2 NHC0(2-Et0)Ph 


CH2SCH3 




S0 2 NHC0(2-Et0)Ph 


CH 2 OCH 3 


30 


S0 2 NHC0(2-Et0)Ph 


0CH 2 CH 3 




S0 2 NHC0(2-Et0)Ph 


Ph 




S0 2 NHC0(2-Et0)Ph 


C ( CH3 ) 2CH2CH3 
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S0 2 NHCO(2-EtO)Ph 


C(CH 3 ) 3 




S0 2 NHC0 ( 2-EtO )Ph 


CH 2 N(CH 3 > 2 


5 


S0 2 NHC0(2-Et0)Ph 


CH 2 N(CH 2 CH 2 ) 2 




S0 2 NHC0(2-Et0)Ph 


CH 2 N(CH 2 CH 2 ) 2 0 




S0 2 NHC0(2-Et0>Ph 


0CH 2 CF 3 




S0 2 NHCO(2-EtO)Ph 


0CH(CH 3 ) 2 




S0 2 NHC0(2-Et0)Ph 


SCH 2 CH 3 


10 


S0 2 NHC0Ph 


CH 3 




S0 2 NHCOPh 


CH 2 CH 3 




S0 2 NHC0Ph 


(CH 2 ) 2 CH 3 




S0 2 NHC0Ph 


(CH 2 ) 2 CH 3 




S0 2 WHC0Ph 


CH(CH 3 ) 2 


15 


S0 2 NHC0Ph 


0(CH 2 ) 3 CH 3 




S0 2 NHC0Ph 


CH 2 N(CH 3 ) 2 




S0 2 NHC0Ph 


OCH 3 




S0 2 NHC0Ph 


CH 2 SCH 3 




S0 2 NHC0Ph 


CH 2 0CH 3 


20 


S0 2 NHC0Ph 


0CH 2 CH 3 




S0 2 NHC0Ph 


Ph 




S02NHC0Ph 


C(CH 3 ) 2 CH 2 CH 3 




S02NHC0Ph 


C(CH 3 ) 3 




S02NHCOPh 


CH 2 W(CH 3 ) 2 


25 


S02NHC0Ph 


CH 2 N(CH 2 CH 2 ) 2 




S0 2 NHC0Ph 


CH 2 N(CH 2 CH 2 ) 2 0 




S0 2 NHC0Ph 


0CH 2 CF 3 




S0 2 NHCOPh 


OCH(CH 3 ) 2 




S0 2 NHC0Ph 


SCH 2 CH 3 


30 


S0 2 NHC0 ( CH 2 ) 4CH3 


CH 3 




S0 2 NHC0(CH 2 )4CH 3 


CH 2 CH 3 




S0 2 NHC0(CE 2 ) 4 CH 3 


(CH 2 ) 2 CH 3 




S0 2 NHCO<CH 2 ) 4 CH 3 
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5. The compound of Claim 4 or a 
pharamaceutically acceptable salt thereof selected 
from the group consisting of : 

5 5 , 7-d imethyl-2-ethyl-3 [ [2 * - <N-n-pentylcarbonylsulf on- 
amido)-5 , -n-propyl[l t l t biphenyl]-4-yl3methylimidazo 

[4, 5-b]pyridine; 

5 , 7-d imethy l-2-ethyl-3[ [2 * -(N-n-butylaminocarbonylsul- 
10 f onamido)-5 ' -n-propyl-[l , 1 * biphenyl]-4-yl]methylimid- 
azo[4,5-b]pyridine; 

5 , 7-d imethyl-2-ethyl-3 [ [2 9 - (N-( 2-phenylethyl ) carbonyl- 
sulf onami do ) -5 9 -n-pr opy 1 [1,1' biphenyl ] -4-yl ]methyl imi - 
15 dazo[4,5-b]pyridine; 

5 , 7-d imethy 1-2-ethy 1-3 [ U 9 - <N- < 2-phenoxyphenyl ) carb- 
onylsulf onamido)-5 9 -n-propyl [1 , 1 * biphenyl] -4-yl] 
methyl imi dazo [ 4 , 5-b ] pyr i dine ; 

20 

5 , 7-d imethy 1-2-ethy 1-3 [ [2 * -<N-benzenecarbonylsulf on- 
ami d o ) - 5 ' -n-p r opy 1 [ 1 1 1 9 b i phenyl ] - 4-y 1 ] methyl i m i d az o 
[4,5-b]pyridine; 

25 5 , 7-d imethyl-2-ethyl-3 [ [2 * -(N-n-pentylcarbonylsulf on- 
ami do ) -5 9 -d imethy laminomethyl [1,1 'biphenyl ] -4-yl ] 
methyl imidazo [ 4 , 5-b] py r id ine ; 

5 > 7-dimethyl-2-ethyl-3[[2 , -(N-n-butylaminocarbonylsul- 
30 f onami do ) -5 9 -n-but oxy [ 1 > 1 9 b i phenyl ] -4-yl ] methyl imid- 
azo [ 4 , 5 -b ] pyr i d ine ; 
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5,7-dimethyl-2-ethyl-3C[2 > -(N-n-pentylcarbonylstilfon- 
amido)-5 '-isopropyl[l 1 'biphenyl]-4-yl]methylimidazo 
[4, 5-b]pyridine ; 

5 5 , 7-dimethyl-2-ethyl-3 [ [2 • -(N-ethoxymethylcarbonylsul- 
fonamido>-5 ^n-propylCl^l'biphenylJ^-ylJmet.hylimidazo 
[4 , 5-b] pyridine ; 

5 , 7-d imethyl-2-ethyl-3 [ [2 ' -(N-(n-butoxy)methylcarbonyl- 
10 sulf onamido)-5 '-n-propylCl , 1 *biphenyl]-4-yl]methylimi- 
dazo[4>, 5-b]pyridine ; 

5 , 7-d iraethyl-2-ethyl-3 [ [2 ■ - (N-n-pentylcarbonylsulf on- 
amido )-5 * -py r r olid in-l-ylmethyl [ 1 , 1 f b i phenyl ]-4-yl ] 
15 methylimidazo[4,5-b]pyridine; 

5 , 7-dimethyl-2-ethyl-3[[2 , -(N-n-pentylcarbonylsulf on- 
amido)-5 ' -mo rphol in-l-ylmethyl [1 , 1 'bi phenyl ]-4-yl] 
methylimidazo[4, 5-b]pyridine; and 

20 

5 1 7-dimethyl-2-ethyl-3 C [2 * -<N-n-pentylcarbonylsulf on- 
amido)-5 ^n-butoxyCl , l , biphenyl]-4-yl]methylimidazo 
[4 , 5-b]pyridine . 

25 

6. A pharmaceutical composition useful in 
the treatment of hypertension which comprises a 
pharmaceutical^ acceptable Carrier and a 
pharmaceutical^ effective amount of a compound of 
30 Claim 1 or a pharmaceut ically acceptable salt thereof. 



7. The composition of Claim 6 which 
includes another antihypertensive selected from a 



diuretic selected from hydrochlorothiazide, 
chlorothiazide, chlorthalidone, methyclothiazide , 
furosemide, ethacrynic acid, triamterene, amiloride 
and spironolactone; a calcium channel blocker, 
selected from diltiazem, felodipine, nifedipine, 
nitrendipine and verapamil; a B-adrenergic antagonist 
selected from timolol, atenolol, metoprolol, 
propanolol, nadolol and pindolol; an angiotensin 
converting enzyme inhibitor selected from enalapril, 
lisinopril, captopril, ramipril, quinapril and 
zofenopril; a renin inhibitor selected from A-69729 
and FK 744; an a-adrenergic antagonist selected from 
prazosin, doxazosin, and terazosin; a sympatholytic 
agent selected from methyldopa, clonidine and 
guanabenz; the atr iopeptidase inhibitor, UK-79300; 
the serotonin antagonist, ketanserin; the 
A 2 -adenosine receptor agonist CGS 22492C; a potassium 
channel agonist selected from pinacidil and 
cromakalim; or another antihypertensive drug selected 
from reserpine, minoxidil, guanethidine , hydralazine 
hydrochloride and sodium nitroprusside ; or 
combinations of the above-named drugs. 

8. A method of treating hypertension which 
comprises administering to a patient in need of such 
treatment a pharmaceutical^ effective amount of a 
compound of Claim 1 or a pharmaceutical^ acceptable 
salt thereof . 

9. An ophthalmological formulation for the 
treatment of ocular hypertension comprising an 
ophthalmologically acceptable carrier and an 
effective ocular antihypertensive amount of a 
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compound of Claim 1 or a pharmaceutically acceptable 
salt thereof . 

10. A method of treating ocular hypertension 
5 comprising administering to a patient in need of such 
treatment an effective ocular antihypertensive amount 
• of a compound of Claim 1 or a pharmaceutically 
acceptable salt thereof- 
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